We measured Pb/Ca and Pb isotopes with high resolution in the high-Mg 17
Pb isotopes (
206 Pb/ 207 Pb and 208 Pb/ 207 Pb) in the sclerosponge skeleton document that 26 the main source of lead emissions shifted from Japan (1970 ( -1980 to China 27 (1995 -2005 , as expected from the timing of legislation against the use of leaded 28 gasoline in Japan and China. Our results indicate that the skeleton of the Pacific 29 sclerosponge is a powerful proxy to monitor environmental lead pollution. Applying 30 this methodology to long-living and/or fossil specimens could be useful in 31 determining the interannual variability of atmospheric transport and dynamics over 32 geologic time scales.
INTRODUCTION 34
Environmental lead (Pb) contamination is one of the most significant forms of 35 heavy-metal pollution, which adversely affects blood pressure and the nervous system 36 reconstruct the history of lead pollution. Because coral skeletons grow quickly (0.5-51 2.5 cm/yr) and have distinct annual bands so that they can be dated precisely (e.g., 52 Desenfant et al., 2006; Inoue and Tanimizu, 2008) . However, the use of coral cores 53 also presents difficulties: (1) the low lead concentration in skeletons (2-80 ppb) 54 makes contamination control difficult and challenges the detection limits of analytical 55 methods, and (2) the rapid growth rate of corals necessitates time-consuming 56 handling. 57
We analyzed sclerosponges, which develop hard carbonate skeletons and may 58 live for up to several centuries, at water depths ranging from 0 m to 300 m (e.g., 59
Böhm et al., 1996) . Their skeletal growth rates are usually very low (0.05-1.5 mm/yr) 60 (Böhm et al., 1996; Fallon et al., 2003; Grottoli et al., 2010; Reitner and Gautret., 61 1996) , but their skeletal Pb content is much higher than that in corals (0.1-2.3 ppm) 62 (Rosenheim et al., 2005; Swart et al., 2002) . 63 computer-controlled microdrill to sample powders of the sclerosponge (~50 mg). 101
Each sample was milled along the major growth axis, at right angles to the annual 102 bands (~800 µm long, a width of 5 mm). In this study, Pb isotopes were measured in 103 15 samples with a high Pb/Ca value throughout the skeleton. The powdered samples 104 were dissolved in 1 M HBr, and pure Pb fractions were collected on an anion 105 exchange resin (Bio-Rad AG 1-X8 Fig. DR2 ). 116
RESULTS

117
Both the density bands and Mg/Ca values exhibited distinct cyclic variations 118 (~800-850 µm/1 cycle for density bands, and ~830 µm/1 cycle for Mg/Ca ). The 119 thickness of these bands corresponds to the annual growth rates previously reported 120 for this species, so they correspond to annual layers (e.g., Grottoli et al., 2010) . The 121 profiles of Pb/Ca and lead isotopes were converted to a time series, using the extent of 122 these annual bands and seasonal changes in Mg/Ca (detailed age model in the Data 123
Publisher: GSA Journal: GEOL: Geology Article ID: G34316 skeleton, leads to relatively high concentrations which makes analysis easier, thus 152 enables us to reconstruct metal contamination. In addition, the high Pb content in 153 sclerosponge skeletons makes it possible to measure high-resolution lead isotopes. 154
Pb/Ca values vary seasonally (Fig. 3) , possibly reflecting atmospheric 155 circulation and the direction of the Asian monsoon winds along the northern coasts of 156 the East China Sea (Fig. 1) reflected in the combined aerosols from ore deposits, natural sources, coal and 176 unleaded vehicular exhaust (Fig. 4) . The lead contribution of anthropogenic aerosols 177 in the East China Sea thus varied dynamically : 178
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